A low-density DNA microchip for the detection of (anti-)estrogenic compounds and their relative potencies.
In the current study, a set of 12 reference compounds was tested in a low-density DNA microchip that contains probes for 11 different estrogen-responsive marker genes. Our results show that the seven most informative marker genes on the chip resulted in fingerprints that correctly predicted the (anti-)estrogenic activity of the model compounds except that of the negative control testosterone. Two marker genes, myeloid leukemia factor-1 interacting protein and ubiquitin-conjugating enzyme E2C, were even capable of correctly predicting the estrogenic potency of all five estrogen receptor (ER) agonists tested and correlated well with the potencies as determined in the MCF-7/BOS proliferation assay and the in vivo uterotrophic assay. In addition, it was demonstrated that the estrogenic responses of testosterone, both in the array tube assay and in the proliferation assay, were partially due to the conversion of testosterone into 17β-estradiol by aromatase but also due to formation of other estrogenic metabolites, the presence and estrogenic potency of which were confirmed by gas chromatography-tandem mass spectrometry analysis and a yeast-based reporter gene assay, respectively. It is concluded that low-density DNA microchip-based fingerprinting in MCF-7/BOS cells for estrogenicity marker genes provides a faster in vitro alternative to the current MCF-7/BOS cell proliferation assay (E-screen).